Phosphate-saline buffer. 0.1 M sodium phosphate, pH 7.4, in 0.9 per cent sodium chloride. One ml. of 1:1000 merthiolate was added to each liter of solution.
Proteolytic activity was determined under the conditions described by Remmert and Cohen, 9 and their definition of a unit is used, e.g. that amount of enzyme producing an increase of 450,y of trichloroacetic acid (TCA) soluble tyrosine in a medium of 4 per cent casein between the 2d and 62d minutes. Tyrosine-like substances were estimated by determining the absorption of the TCA filtrates at 280 m,u. Remmert and Cohen have shown that the increase in this chromogenic material parallels the increase in TCA soluble nitrogen in this system.
Quantitative fibrinolytic assays were performed essentially according to the method of Christensen.' 
RESULTS

COMPARISON OF METHODS OF PREPARATION
A solution from 40 gms. of Fraction III was prepared as described in the original method up to the point of precipitation in the presence of phosphate. The solution was then divided into four equal portions which were treated as follows:
A-Dialyzed against 0.25 M phosphate, pH 6.0 for 10 minutes and transferred to the refrigerator. The precipitated enzyme was collected by centrifugation the following day and dissolved in 25 ml. of distilled water plus 2 drops of N HCl. This is the originally described procedure.8 B-Dialyzed against 0.15 M phosphate, pH 6.0 for 10 minutes and transferred to the refrigerator. The precipitated enzyme was collected by oentrifugation the following day, carefully dispersed in 25 ml. of distilled water, and filtered through medium-fast filter paper. The use of 0.15 M Plasminogen I KLINE phosphate and the avoidance of the use of HCl to dissolve the final product are the modifications described by Cliffton and Cannamela.' C-When analyses of the solutions obtained from the dialysis bags showed the phosphate to be .0002 in both A and B, 1 ml. of 0.02 M phosphate, pH 6.0, per 100 ml. of solution, was added directly to the third portion. The final pH was about 7.5. The precipitate obtained as in A and B was dissolved in 25 ml. of water plus 2 drops of N HCl.
D-The same as C except that the pH of the phosphate added was 8.5
The results obtained are shown in Table 1 The data shown in Figure 3 , in which the activity obtained in the presence of casein is set at 100 per cent, demonstrate the protective action of these substances. The solution.
The arginine esters formed precipitates during the activation, and efforts to elute the enzyme from the precipitates proved fruitless. However, the precipitate formed with LEE was smaller in amount and could be removed with no loss of enzyme activity by centrifugation at pH 8.5. The final enzyme solution was water clear. The plasmin obtained was filterable through a Berkefeld filter but there was some loss in the process.
Using the optimal concentration of LEE hydrochloride, .072 M (15 mg./ml.), it was found, as is shown in Figure 4 , that full activation of plasminogen in proteolytic tests was obtained with 2-300 units of streptokinase per mg. of enzyme (0.13 mg. of enzyme N). This amount of streptokinase produces little activated material in the absence of the protective compound (Fig. 1 ).
STABILITY OF PLASMIN
Plasmin solutions in the presence of LEE were stable for 24 hours at 40 C. and lost activity slowly thereafter until about 20 per cent remained after one week. Frozen solutions showed no loss of activity in two weeks.
TOXICITY STUDIES
Eleven mice were injected intravenously with 150 mg. of neutralized LEE hydrochloride per kg. of body weight.* This amount was calculated to be five times the quantity which will be used. No evidence of toxicity was obtained during a two-week observation period. At autopsy, all the organs appeared to be normal.
When dogs were injected intravenously with plasmin activated in the presence of LEE, the electrocardiogram was normal and blood pressure was unaffected.t When these studies are considered in conjunction with those of Cliffton, et al.,45" it would appear that plasmin activated with streptokinase in the presence of LEE can safely be administered by the intravenous route. The observation of Cliffton, et al.' that small quantities of plasmin produce a temporary shortening of the clotting time, was confirmed. DISCUSSION We have been unable to confirm the claim that slight modifications of the original method of preparation of plasminogen produce a separation of a proteolytic from the fibrinolytic enzyme.3 In addition to the evidence obtained earlier by Remmert and Cohen9 and by Christensen and MacLeod' that the pH and temperature optimum for proteolytic and fibrinolytic activities and stability are identical, and that during purification the two activities increase proportionately, we have found that the degree of protection afforded by LEE is the same and that the lysis time is increased when a competing substrate, casein, is added to the enzyme system. On the basis of our studies, the failure of Cliffton and Cannamela to detect proteolytic activity in their preparations appears to have been the result of their using solutions which were too dilute to produce measurable activity in this type of assay. In adequate concentration, plasmin prepared by the modified method possessed the same specific proteolytic activity as the material obtained by the original method.
The observation that plasmin is rapidly destroyed in the absence of substrate has been described by Christensen.! The fact that the addition of substrate after the activation does not produce additional activity provides evidence that this is not a phenomenon involving the activation of plasminogen but involves protection of the active enzyme. Furthermore, when plasmin in the presence of substrate is precipitated and redissolved in water, there is an immediate destruction of the active enzyme.
The demonstration of the dependence of protective action on the concentration of substrate may help to eliminate one of the variables which has made the assays of streptokinase and fibrinolysin somewhat erratic and has given rise to controversy concerning the kinetics of the activation process. In addition, it has been possible to show that the quantity of streptokinase needed for activation is considerably less than has hitherto been used. Since streptokinase is a somewhat toxic material,' this fact is of importance in the preparation of plasmin for biological use. SUMMARY 1. It has been found that casein and basic amino acid esters will protect plasmin from destruction.
2. A method is described for the preparation of a plasmin solution which is stable and clear at a physiological pH. Toxicity studies with this preparation have been carried out. No harmful effects were obtained.
3. Evidence is presented which supports the conclusion that the proteolytic and fibrinolytic activities are manifestations of the actions of the same enzyme.
